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UTHOR ¢ 
TITLE: Chrome plating of aluminum and magnesium alicys 


PERIODICAL: Referativnyy zhurnal, Mashinostrcsyentye, nc. 8, 1961, 97, abstract 
8B735 (V sb, "Vopr, teorii khromir.” Vil'nyus, Gcspolitizdat LitSSR, 
1959, 151 - 163, Diskus., 177 - 191) 


TEXT: The Moskovskiy institut tsvetnykh metallov { zolota (Moscow Institus 
of Nonferrous Metals and Gold), based on laboratory and production tests, has es- 
tablished the optimum conditions for the protective-ornamentai and hard chrcme 
plating of aluminum and magnesium alloys. The maximum adhesion and optimum cor- 
resion resistance of chrome platings on aluminum and its alloys are obtained in 
the following way: careful surface preparation (grinding, pelizhing, catnoda de- 
greasing in weak alkali solutions, pickling and clarification); application cf a 
thin and compact zino film by dipping in a concentrated zinc sclution with the ad- 
dition of modifiers - ferrous chloride, Seignette's salt, sodium nitrite; nickel 
plating prior to chrome plating in an ordinary electrolyte at 40 .45°C, pH 5.6, 
current density 1.5-2,0 amp/dm© with subsequent 3O-minutes heating at 320-330°C in 
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@ vacuum or deoxid*zing atmosphere (Ni-thickness for light-duty conditions should 
be 10}, for heavy-duty conditions the aggregate thickness of the NiL+Cu4Ni coat 
should be some 50 {cu with a thin chromium layer), For magnesium and its alloys the 
following technology is recommended: electrolytic degreasing in ordinary alkali 
solutions; 1-2 minutes pickling in a solution consisting of Crus - 180, NaN ~20, 
CaFy - 2.5 gram/liter (foundry alloye in 85% H3FO,); 2 minutes activation at’ room 
temperature in a solution of 85% HPO, ~ 250 milliliter/liter + KHF5 - 100 gram/ 
liter; application of a 2.5.3 zine fiim by dipping for 7-9 min. at 85-90°C In 
& solution consisting of: ZnSO, . 7H20 - 45, NayP507 - 210, KF - 2H20 - 7, Na Co 
an) gram/liter; copper plating in a cyanogen electrolyte at 65-70°C, pH 12,2-12, ; 
"at a current density of 4 amp/dm* during the first 30 sec,, then 1-2 amp/dm (a 
, layer of 1 ~ 34 ensures a stable adhesion of a 100-150 & chromium Layer); chrome * 
i, Plating for the protection from mechanical wear at 55°c'and a current density of 50 
_ Ay amp/dm , for the protection from corrosion at 70°C and 30 amp/dm@, Corrosion tests 
"sHowed that a satisfactory protection of magnesium alloys only warranted at an 
peeeregate thickness of the Cu+Ni¢Cr layer of 50m, the Ni-layer being 20 


L. Kamionskiy 


OT apstracter! s notes; Complete translation] 
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AUTHORS : fammer, Vel, Sete ae Greek S0V/122-59-2-23/34 
Konstantinova, GS., agineer Sciences, Professor 


TITLE : Copperisi i i 
; ng and Nickel Plating Magne sium Alloys 
PERIODICAL: i ashi 
AL: Vestnik Mashinostroyeniya, 1959, Nr 2, Dp 62-65 (USSR) 
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SOV/i 22-55--2-23/34 
Copperising and Nickel Plating Magnesium Aliovs 
8) Dip denosition of zine from a solution: 
45 6/1 2n804"7H20, 210 g/l HayPo09 , 7 @/2 Ke 2lio0, 
2? 8/1 NagcOz at temperature 85 to 90°C for 7 to 9 min. 
9) Rinse in cofd water. 
10) Copperise in cyanic electrolyte consisting of: 
41 g/l CucN, 5) g/l Naci (combined), 5.6 g/l NaCN (free), 
30 g/l Ha 2005 and 45 g/1 KNaCsHy06°H20 at temperature 
of 65° to 705C, pH = 12.2 to 12.8. ‘The current density 
is held at 4 amps/dm@ for 30 seconds and further 
deposition to a given thicimess should proceed at 
1 to 2 amps/dm@. Tor deposition of thick layers 
copperising can be combined in Gyanic and acid 
electrolytes. 
Nickel and chrome plating both for protective and 
decorative purposes should proceed in usual electrolyte 
and at usual conditions after deposition of the copper 
as above. Graphs are given of loss in weight of 
Magnesium alloy versus time of pickle (Fig 1): dependence 
Card 2/3 of the thiclmess of zinc coating on temperature for 4 
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SOV/122-59-2--23/ 34 
Copperising and Nickel Plating Magnesium Alloys 

7 Minute dip (Fig 2); on time of dip held at 70°C (Fig 3) 
and on time of activation (Fig 4). Rate of outgassing 
of hydrogen in a 1% salt solution for different 
thicknesses of copper and nickel] coatings is shown in 

. Fig 6, using apparatus as in Fig 5. There are 6 figures, 
2 tables and 5 English references. 
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SOV, 122-59~£-24/ 32 


AUTHORS: Layner, V.I.; Doctor of Technical Sciences, Professor, 
and Panchenko, I.I., Engineer 


TITLE: Nickel Plating in Fluoroborate Electrolyte 
(Nikelirovaniye vo ftorboratnom elektrolite) 


PERIODICAL: Vestnik mashinostroyeniya, 1959, Nr 5, pp 65-68 (USSR) 


ABSTRACT: An experimental study is reported concerned with the 
effect of each of the main factors on the nickel 
plating process in fluoroborate electrolytes. The 
solution of hydrofluoboric acid was prepared from 
hydrofluoric and boric acids by mixing the latter 
into the former in small doses accompanied by stirring 
and external cooling. Small doses of nickel carbonate 
were added accompanied by cooling. Concentrates with 
a specific gravity of 1.5 containing 180 g/litre of 
nickel can be obtained as fluoroborate of nickel, 

The fluoroborate of nickel has the formula 

Ni(BF4),.6H20. A method of analysis was used 

proposed by Ryss, I.G ("The Chemistry of Fluorine 

and its Anorganic Compounds" Monograph, Goskhimizdat, 

1956). Nickel was determined by the alkaline solution 
Card 1/5 of di-methyliglyoxime. 500 milli-litres of diluted 
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SOV/122-59-5-22/32 
Nickel Plating in Fluoroborate Electrolyte 


concentrate were used in each test with a nickel 

anode and a cathode of copper, iron or brass foil. 

The current efficiency was measured with a copper 
coulometer. The specimens were electro--chemically 
degreased, pickled in nitric acid (copper; brass) 

or hydrochloric acid (iron), washed in water then 

in alcohol, dried, cooled and weighed. Before immersing 
in the plating bath, the specimens were pickled ina 
10% solution of sulphuric acid, washed in mains water 
and finally in distilled water. After plating, the 
specimens were washed in cold and hot water and in 
alcohol, dried, cooled and weighed. The curves of 
voltage against current density were plotted from 
measurements by the compensation method using a 
platinum disc cathode soldered into molybdenum glass. 
Before taking the readings, the cathode was covered by 
a 5 micron coat of copper from a sulphuric acid 
electrolyte. The deposited nickel was removed in hot 
5 0% HNO, or by anodic dissolution in 50% H,SO0,- 
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Nickel Plating in Finuoroborate Electrolyte 
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The anode was a disc of non-passivated nickel. 

Examining the effect of nickel salt concentration an 
increase from 1 N to 3 N- solutions at a pH of 3.0 

and 50°C increases the permissible current density. 
Deposits of 25 microns are obtained without burns and 
dendrite formation at the corners. Further increase 

of concentration is not profitable. The concentration 
of boric acid has no effect on the current efficiency 
and the quality of the deposit. Solutions with a 

small excess of boric acid (10 g/litre) are more stable. 
The effect of chlorine ion concentration was studied 

by using electrolytes without chlorine ions and those 
with 15, 30 and 50 g/litre NiCl2.6H20. Without chlorine 
ions, the quality of the deposit deteriorates, pitting 
increases, the current efficiency diminishes and the 
permissible current density drops. 15 g/iitre is the 
best concentration. A temperature increase is 
beneficial by reducing polarization. The permissible 
current density increases and the uality of the deposit 
improves up to a tsmperature of 60°C. The pH value was 
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SOV/122- 59-5-22/32 
Nickel Plating in Fluorcborate Electrolyte 


studied in the range between 1 and §. At a value of 4 
and above the solution becomes unstable. At values of 
1 and 2 the deposit contains much small pitting. The 
optimum value is 3. The buffer properties were studied 
at a temperature of 20 "é by adding to fresh samples of 
50 millilitre of electrolyte quantities of 10, 20 and 
30 millilitre of 0.2N solution of NaOH and 0.2N solution 
of HCl and the measurement of the pH value of the 
solution by the quinhydron method. The electrolytes 
differed in the nickel, boric acid and chloride content. 
Sulphuric acid electrolytes were examined alongside 

the fluecroborate electrolytes. It was shown that 
fluorcborate electrolytes have a substantially greater 
buffer preperty than sulphuric acid electrolytes with 
buffer admixtures. The stability of the eisectrolyte 

of the optimum composition, after plating under optimum 
conditions,was judged by analysis for nickel, fluorine, 
boron and the pH value after 100 ampere-hours., A very 
good stability was observed. The anode to cathode 
surface ratio was varied between 8:1 and 1:1, 


Sule 
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Nickel Plating in Fluoroborate Electrolyte 


After 300 ampere-hours per litre of electrolyte, the 
nickel, both forms of fluorine and boron contents did 
not change. The pH value rose from 3 to 3.4, The 
anode and cathode polarizations were plotted (Fig 6). 
The adhesion of deposits on iron, brass and copper 
specimens was judged by bending over 180° until fracture 
and by heating to 150°C. Deposits of 10, 30, 60, 100 
and 500 microns were tested. Except in the thickest 
deposit, no delamination was found. In deposits 
beyond 30 microns, porosity was not observed. There 
are 6 figures, 1 table and 11 references, 8 of which 
are English, 2 Soviet and 1 French. 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7" 


2BEPROWED FOR RELEASE: 03/13/2001 eas RDP86- senha ehedettenag 7 


caiitaietis isa ass pa ee eens Be = 


LAYNER, V.l., prof., dekter tekhn. nauk;KONSTANTINOVA, G.S., inzh. 


Copper and nickel plating of magnesium alleys. Vest. mash. 39 
ra no.2:62-65 F '59, (MIRA 12:3) 
‘ (Copper plating) (Nickel plating) (Mdgnesipm alleys) 
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o3 SHREYDER, Aleksandr Yiktorovich, dotsent, kand,.tekhn.nauk; LAYNER, Y.J., 
prof., doktor tekhn.nauk, retsenzent; ZARETSKIY, Ye.M., kand. 
tekhn.navk, retsenzent; ARKHANGEL 'SKAYA, M.S., red.izd-va; 
ISLENT!YEVA, P.G., tekhn.red. 


(Oxidation of aluminum and ite alloys] Okeidirovanie aliuminiia 

4 ego splavov. Moskva, Gos nauchno-tekhn.izd-vo lit-ry po chernoi 

{ tavetnoi metallurgii, 1960. 220 p. (MIRA 13:9) 
(Alnminun) (Metallic films) 
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$/122/60/000/002/016/018 
A161/A120 


AUTHORS ; Layner, V.1., Doctor of Tachnical Sciences, Professor 
Yu. A., Engineer 


TITLE: Electrodepositing thick layers of nickei-cobalt alloys 
a.ve . 


' 
PERIODICAL: Vestnik mashinostroyeniya, no. 2, 1960, 73 - 16 


TEXT: A new method is used by some Anglo-Scandinavian companies for pro- 
ducing die-casting and press molds for plastics - by electrodepositing 3 - Aim 
deep nickei-cobait alioy layers of above HRE 40 hardness. The advantages of 
method are obvious, and the conventional mechanical making sometimes takes a 

ly skilled engraver a whole year to carve a complex die. Tne method being the 
result of 14 years studies, is @ patent. Experimental data concern the effect of 
different reiative concen rations of Ni and Co salts in the electrolyte on tne 
deposite composition at different current densities; the effect of pH and svir- 
ring (by air blown through a perforated tripe); the effect of different combina- 
tions of anode and cathode metals. Tne test results were optained with separave 
anodes of Ni and Co and separate current supply to them, in a combination with 4 
12 v &C45 (VSA-5) selenium rectifier fer the current source and a 6 v acid storage 
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Flectrodepositing thick layers of nickel-cobalt alloys A161/A130 


kattery connected to its terminals, and theostats for controlling the currents. 

The electrolyzer was a glass vessel of 7 liter capacity, In view of little differ- 
ence between the Ni and Co electrochemical equivalents different metal compositions 
were produced by currant sipoly variations, e.g., 30% of the total current was 
supplied to the Co anode having 30% Co in the ailoy, Several experiments were 
carried ont, between 2 ard 12 days duration, Concentrated CoSO, was added by drots 
inte the bath to maintain a constant electrolyte composition, but it was practical- 
ly impossible by sucn means, Layers of 3 - 4 mm were obtained with dendritic 
structure, and banded. Analogous handedness nad been frequently stated previously 
when organic gloss agents were added intc nickel electrolyte. (Refs. 3 and 4), The 
bands were wide and narrow. The wide bands are supposed to be due to electrolyte 
composition variations with time (mainly the Co and Ni salts content), and the many 
narrow bands by cycles in cathode process, i.e., periodical oxide formations. The 
temperature, current density, stirring, Ni and Co concentrations and the effect of 
buffer compounds affecting the pH in the cathode layer, seems to be the reason why 
the bands were not found throughout the entire photo-micrographs but in spots (for 
the current density was not equal throughout). The deposite hardness depended 
clearly on the Co content and rose up to 40% Co., to RC 40, then remained practical- 
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Electrodepositing thick layers of nickel-cobalt alloys +A161/A130 ; 


ly constant. Higher hardness was reached with electrolytes containing ammonium 

_ Sulfate, but only in single cases. There are 8 figures and 4 references: 2 So- 
viet-bloc and 2-non-Soviet-bloc, The references to the Englishszlanguage publica- 
. tions read as follows: A, John, Henricks, Trans, Electrochem, Soc., v. 82, 1943; 

C. B. F. Young and Clifford Struyk, Trans, Electrochem. Soc., v. 89, 1946. °. 


Fig. 1. The effect of Co content in 


electrolyte and current density on e 1 3) 
the deposite composition. : Bods = 
Legend: 1 - Co content in g/liter; ie Ee a 

2 - The composition of deposited 

alloy; 3 ~ Current density, i ‘ 

amp/am , & 9 v 
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LAYNER, V.1.; VELICHKO, Yu.A, 


Electroforming of nickel-cobalt allo 
y inserts for casti 
pressing plastic products, Sbor, nauch, trud, GINTSYETMET 
no.33:405-420 '60, (MIRA 15:3) 
(Electroforming) (Nickel-cobalt alloys) 
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SHLUGER, Mikhail Aleksandrovich, kand. tekhn. nauk; LAYNER, V.1., doktor 
tekhn. nauk, prof., retsenzent; KUNIN, P.A.,inzh., red.; SMIRNOVA, 
G.V., tekhn, red.;GORDEYEVA, L.P., tekhn. red. 


[Accelerating and improving the chromium plating of machine parts] 

Uskorenie i usovershenstvovanie khromirovaniia detalei mashin, Mo- 

skva, Mashgiz, 1961, 139 p. (MIRA 14:12) 
(Chromium plating) 
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A0G4/A101 


AUTHOR: Layner, V, I. 
cpa mes Ses ss See 
TITLE: Brass plating 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 6, 1962, 43, abstract 
6B212 (V sb. “Elektrolit. osazhdeniye splavov", Moscow, Mashgiz, 
1961, 129-141) 


TET: The author analyzes the main contemporary information on the brass 
plating process He presents data on equilibrium and cathode potentials of cop- 
per and zinc in solutionsof simple and complex salts and on the effect of the 
concentration ‘of free cyanide on the composition of the brass deposit. The 
author mentions the method of electrolyte preparation, anodes employed, recommend 
ed electrolytes and their conditions. The following composition is must widely 
used (in g/l): copper (in the form of CuCN) - 20, zinc (in the form of ZnO) - 
7.5, NaCn (free),- 10, Na5S03 - 10, NHyOH (25%) - 0,25, at a current density of 
0.3 - 0.5 amp/dm*, a temperature of 30 - 40°C and a pH-value of 11. To accelerate 
the brass plating process (by way of increasing the current efficiency and the 
current density) it is necessary to maintain in the electrolyte a high concentra- oy 
tion of soiiu 
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8/123/62/000/006/009/018 
Brass plating AOOK/A1O1 


tion of sodium cyanide and copper cyanide, Moreover, it is necessary to add 

Zine in the form of its oxide and a considerable amount of caustic soda to 

inerease the electric conductivity and reduce the activity of the zine ions. 

The author presents the composition of such an electrolyte (in g/1) and its 
operating conditions: NaCN (total) - 90-135. CuCN - 75 = 105, NaOH - 45 - 75, 

2nd - 3 - 9, excess NaCN - 4 - 19, The Cu-to-Zn ratio in the electrolyte is 

from 10:1 to 20:1, the temperature 75 - 95°C, the cathode current density is 

2.5°- 5.5 amp/dm2, The cathode deposit varies from 75 to 83% Cu(the rest being 
zine) and has a satisfactory outer appearance, In this electrolyte, the current 
efficiency somewhat decreases with an increase of current density and free 

cyanide content, however, the absolute values of the current efficiency and 
admissible current densities by far exceed those of the electrolytes used usually. 
The author deseribes an electrolyte control to systematically determine the 

copper, zinc and free cyanide content and PH. He gives an account of brass 

plating in non-cyanogen electrolytes, It is empnasizea that, hitherto, there are 

i no full-value substitutes for cyanogen electrolytes. Therefore, non-cyanogen / 
: electrolytes should only be used in extreme eases, i.e. for coating unimportant _~% 
parts, 


[Abstracter's note: Complete translation] 
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8/123/62/000/006/605/018 
A004/A101 


UOT Layner, V, I, 


TITLE; Electrodeposition of copper-tin alloys 


PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 6, 1962, 41, abstract 
6B203 (V sb, "Elektrolit, osazhdeniye splavov", Moscow, Mashgiz, 
1961, 161-172) 


TEXT: The author presents the results of investigating the conditions of 
electrodeposition of copper-tin alloys, these investigations being carried out 
by different research workers, It is shown that the composition of copper-tin 
alloys is mainly regulated by the copper and tin salt ratio in the electrolyte 
(from cyanostannate electrolytes, copper is better deposited on the cathode than 
tin), If the free cyanide content is increased, the copper content in the 
cathode deposition decreases and the tin content increases. Free alkali affects 
the deposition composition in an epposite way. Copper-tin coatings are deposited 
at a temperature of 65 + oc: an optimum current density of 2 - 5 amp/am@ , For 
the application of bronze coatings with a Low tin content, bronze anodes are 
used, while for white bronze coatings split anodes are employed, the current 
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Electrodeposition of copper-tin alloys AOOK/A101 


density being regulated. A bronze sublayer with 10 - 126 Sn under a nickel and 
chromium coating ensures better protection than a copper sublayerd the same 
thickness, Bronze coatings with 20 - 22% Sn show a high resistance to tarnish- 
ing and with subsequent chrome plating they preserve well the outer aspect of 
the article, The use of a bronze sublayer permits the reduction of the thickness 
of the nickel coating and, in some cases, even its substitution. 


[Abstracter's note: Complete translation] 
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AUTHOR: tayner, V. I. 


TITLE: Pin-zine and tin-cadmium alloy coatings 


PERIODICAL: Referativnyy zhurnal. Mashinostroyeniye, no. 6, 1962, 43, abstract 
6B213 (V sb. "rlektrolit, osazndentye splavov". Moscow, Mashgiz, 
1961, 173-185) ~ 


TEXT: The author investigated the electrodeposition conditions of +in-zine RS 
and tin-cadmium alloys. To obtain an alloy of 75% Sn and 2575 Zn composition, the 
author recommends an electrolyte in which the sodium cyanide has been replaced 
by trilon 6 (B) (in g/l): NajSn03 ° 3H20 - 70, ZnCOz - 1.5, NaOH - 10, trilon B- 
; 50 mi/1l, at a temperature of #o°C; a cathode current density of 2 amp/am and an 
pee anode density of 1.5 - 2 amp/dme. To obtain an alloy with 20% ‘Sn and 20% Zn, 
—. the following pyrophosphate electrolyte is recommended: Kel Sn(P207) 2] - 0.05 n; 
Kgl Sn{P207) 2] - 0.55 n; KnPo07 (free) - 1.2 n; glue - 1 g/l, at. a temperature 
of 60°C and a current density of 2 amp/am?, Anodes of 80% Sn and 20% Zn compo- 
sition are used. The author analyzes the effect of the electrolyte and electro- ce 
lysis conditions on the current efficiency in deposition of tin-zine alloys and of 
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$/123/62/060/006/010/018 
Tin-zine and tin-cadmium alloy coatings AGOL/A101 


also the electrolyte compositions and corditions for the production of tin- 
cadmium coatings with 25 and 50% Sn. ‘The corrosion tests carried out showed 
that coatings with 67% Sn and 33% Zn or 76% Sn and 24% Zn alloys are charac- 
terized by high protective properties and can be recommended for the corrosion 
protection of parts under tropical conditions (which is also the case for Sn-Cd 
coatings) . 


[Abstracter's note; Complete translation] 
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AUTHOR Layner, V.I.. 
: TITLE: Galvanic coating of bushings from antifriction aluminum alloys with 


a lead-tin layer 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. k, 1962, 107, abstract 41653 
(V sb. "Rlelttrolit, osazhdentye splavov", Moscow, Mashgiz, 1961, 
18 - 197) 


es TEXT: Bimetallic (steel-aluminum antifriction alloys) journal bushings may 

be electrolytically coated with an alloy of 8 - 10% Sn-Pb. Tne composition of 

a the hydrofluoboric electrolyte (in g/liter) is: Sn 10, Pb 90, HEF rree 40, H3B0 

ie 25, gum 0.5; Do 2 amps/dm@, temperature 20°C, The Sn content in the cathodic 

“see deposit increases as the Sn content in the electrolyte and the D are increased. 
A reliable cohesion between the Al- and Pb-Sn alloys is ensured as result of a 
careful preparation of the surface. The preparation includes the dipping in a 

oe sodium zincate solution and the electrodeposition of an intermediate Ni layer with 
a 30 minute heating at 200 - 220 C. The deposition of a Cu coating from a cyano- 
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e genic electrolyte as the under-layer does not always ensure a reliable cohesion 
er between the base and the coating. A one-sided coating of bushings by either Ni 
or a Pb-Sn alloy is possible only in special accessories. There are 5 references, 


Author's summary A 


Complete translation] 
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Layner, V..1I., Professor, Doctor of Technical Sciences; 
Velichko, Yu. A., Engineer 


TITLE: Nickel-cobalt alloy mold inserts for plastics produced by 
electroplating 


PERIODICAL: Vestnik mashinostroyeniya, no. 1, 1961, 47 - 51 


TEXT: The authors carried out an experimental investigation in attempt 
to find out the technology used by a not named British-Skandinavian company ad- 
vertizing a new method for producing electroplated nickel-cobalt alloy We in- 
serts for casting and pressing plastics. The first information on these experi- 
ments had been published previously (Ref. 3: V. I. Layner, Yu. A. Velichko, 
Elektroosazhdeniye nikel'kobal'tovykh splavov v tolstykh sloyakh. "Vestnik ma- 
shinostroyentya, no. 2, 1960). The method is a patent of the foreign company 
and the result of a 14-year development which is continued with the purpose to 
obtain hardness of above HRC 40 and extend applications. The authors obtained 
results proving that it is possible to produce low-stressed Ni-Co deposits of 
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3 - 4 nom depth and about HRC 40 hardness. The method requires the making of 
only one positive pattern, e.g., of organis glass, or a ready workpiese fron 
plastic or metal may be used for pattern. A nonmetallic pattemhas to be sil- 
verplated to produce a conductive layer, and a metal pattern by a separating 
layer. Then the pattern is electrochemically coated with thin films cf nickel and 
copper out of electrolytes with sulfuric acid, and charged into electrolyte for 
12 - 20 days for depositing a thick Ni-Co layer. The outside of the pattern is 
plated with a thick layer of copper and machined on a lathe to required dimen- 
sions. The article gives a detailed information on the teohniques and materials 
used in the experiments. The deposits were dull. Electropolishing in sulfuric 
aoid was tried to make them bright. The following conclusions are made: It has 
been proven that molding inserts of Ni-Co alloy can be produced on patterns of 
polystyrene, organic glass and other materials; the best method for coating a 
conductive layer is chemical silverplating and using invert sugar, Rochelle salt, | 
glukose, or other matter for reduction; it is possible to precipitate nickel and 
cobalt on the cathode from solutions of simple salts, and to obtain alloy layers 
of considerable depth. Senior laboratory assistant N. S. Galimova took part in 
the experiments. There are 6 figures and 4 Soviet-bloc referenoes.. 
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AUTHORS: Belen'kiy, M.A., Engineer; Layner, V.I., Doctor of 


Technical Sciences, Professor; Petrova, O-As, candidate 
of Technical Sciences 


SITLE: Bright nickel plating with levelling additives 
PERIODICAL: Vestnik mashinostroyeniya, no. 7, 1961, 37-41 


TEXT: This article gives the results of research on the above problem 
conducted by the TsNIIMashdetal'. an electrolyte of the following com- 
position was chosen: 250 to 3000 gm/1 of nickel sulphate (NiSO,. THO) 


40 to 50 gm/l nickel chloride (NiCL, . 6110) and 35 gm/l of boric acid 
(HBO.) - Subsequently NicL 


. 


2 
preliminary tests showed that this change does not affect the quality of 
the deposit or levelling action. The temperature was maintained at 

50°C and current density was 4 to 6 A/dm? except when investigating the 
influence of these parameters. Coumarin (lactone of o-hydroxycinnamic 
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Bright nickel plating withees . D244/D301 


acid, CoH.0,) was tested ag a levelling agent, for which ethyl alcohol 


or glacial acetic acid were used as solvents. As specimens, pieces of 

thin sheets of copper, brass and steel in flat and cylindrical shapes 

were used. AS a criterion of levelling, the formula used by the 
Czechoslovak Institute for Metals Protection im. Akimov, was adopted. 

(iq. 1). where hy and hy - depth of roughness before and after plating. x 


Ay hy The effect of Coumarin concentration is. illustrated, 
hi 100% 0.1 gm/1 giving maximum levelling. This concentration, 
however, does not ensure maximum brightness and in choosing 
the Coumarin content, a compromise between these two effects must be 
made. To remove internal stresses and the tendency to pitting of the 
deposit (caused by Coumarin) other additives must be also used. Higher 
temperature of the bath tends to reduce internal stresses, but the in- 
crease of concentrations of such ions as NH, , Na, Mg, Co etc. tends to 
increase them. According to AG. Samartsev and Yu. V- Lyzlov (Ref. 7: 
Vnutrenniye napryazheniya v elektroliticheskikh osadkakh nikelya, 
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Trudy l-y nauchno-tekhnicheskoy konferentsii po voprosam intensifi-~ 
kKatsii proizvodstva i povysheniya kachestva gal'vanicheskikh pokrytiy, 
Kiyev ~ Odessa 1956), the increase of the pH value from 6 to 6.1 or 
6.2 produces a sharp increase in internal stresses. Various organic 
additives influence current consumption and coumarin was tested in 
this respect. Even small amounts of coumarin were found to increase 
deposit hardness. To increase the brightness of the deposit and to 
reduce internal stresses, 2 gm/l of para-toluolsulphamide was added 
which had the best effect with 1.5 gm/l of coumarin (Fig. 5). 


Fig. 5. Legend: El’'fect of coumarin ¥>3 
content on the nis:kel deposit bright-— 
ness 1 ~ current jensity of 4 A/dm. 
2- of 4 to 6 A/an2, 
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internal stressese This method depends on measuring the bending of the 
cathode under the stress in the deposit. To prevent pitting, surface 
active substances such as sodium lauryl sulphate (0.2 to 1.0 gm/1) or a 
wetting agent which reduces surface tension to 30 dyne/cm., car. be 

added. On the basis of the investigations made, it can be concluded that: 
1) Coumarin has a high levelling action but does not Give a bright 
deposit and causes a marked increase of internal stress and pitting. 

2) Paratoluolsulphamide in a bath containing coumarin produces a bright xX 
and tension free deposit. 3) Addition of Al-10(Drl0, sodium alkyl sul-~ 
phate) in the amount of 0.07 gm/l ensures absence of pitting. 4) Por 
bright nickel plating with a good levelling action the following electro- 
lyte composition (gm/1) is recommended: Nickel sulphate (NiSO,.7H,0) 
250-300; Sodium chloride (NaCl) 10-15; Boric acid (H,80,) 35; 


Coumarin 0.8=1.5; P-toluolsulphamide 2; Anti-pitting additive D-10 
0,05-0.1; bath working conditions: temperature 50°C; pH = 4.5 to 5.3; 
current density 4 to 6 A/dm? ; Rate of deposition 1 to 1.5M/min. There 
are 7 figures and 11 references: 7 Soviet-bloc and 4 non-Soviet-bloc.e 
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8/149/61/000/001/013/013 
19.7400 A006 /A001 

AUTHORS: ___Layner, V.I.,_Sukhacheva, S.Vv, 

TITLE: Titanium Galvanizing 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgiya, 

1961,,No. 1, pp. 140 ~ 146 
! 
TEXT; Galvanizing of titanium ane its alloys is difficult due to the 


presence of an oxide film on the Ti surface, preventing stable cohesion of Ti with 
the galvanic coating, Various methods have been proposed to eliminate the oxide 
film and to prevent its repeated formation (Ref, 1-8), The authors checked the 
methods published in literature and studied the method of chemical processing with 
an ethylene glycol ~ hydrogen fluoride - zine flucride mixture, Experiments were 
made with ®7-1 (VT-1) specimens obtained by magnesium thermal process and con- 
taining in %: 0,31 05; 0,22 Fe; 0,089 C; 0.05 81; 0.029 N; 0,005 Ho. After 
degreasing and washing, the specimens were etched in a mixture of HNO2 : HF = 3:1 
until the appearance of a bright semi-lustrous Surface, After washing they were 
Placed at room temperature in a sol-ticn of 800 m? ethylene Glycol, 200 oe (48%) 
and 100 g ZnF5. Multiple experiments have shown that a uniform dark gray film is 
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obtained when a certain Sequence of placing the components in the solution for 
activation is observed; ethylene glycol HF —7inFo, The film thus formed pre. 
vents repeated oxidation of Ti and represents an intermediate layer for the arpli- 
eation of strongly adherent galvanic ccatings, It was found that best cohesion of 
titanium with the galvanic coating was obtained by extended chemical processing of 
titanium for 1,5 ~ 4S minutes at 15 - 24°, Copper plating of chemically proces- 
sed titanium was made in cyanide electrolyte at a current density of 1.5 amp/dm 

at 40° for 10 minutes, It was found that a decisive effect on the cohesion 
strength of Ti with Cu wag exerted by the content of free cyanide in the electro. 
lyte, The optimum amount of NaCn = 6.7 - 8.3 g/l (Figure 3). Annealing increased 
considerably the cohesion Strength. After 10 — W minutes heating at 500°C copper. 
plated Ti specimens underwent bending until fracture without showing sealing of 
the copper coating, Tt Specimens with a 35 micron thick copper coating were an.. 
nealed at 200 and 500°C, soldered together and tested on an Amsler tensile testing 
machine, It was found that the eohesion of the coating with Ti was better after 
annealing at 500 than at 200°C, Resistance to gas corrosion was investigated with 
uncoated Ti specimens, specimens coated with Ni cn a copper underlayer, and with 
Cr on a copper-nickel underlayer, ‘The thickness of the coating was 20 micron for 
copper, 10 micron for nickel and 5 micron for chromium, Uncoated titanium oxidized 
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Slowly, but the gain in weight increased linearly; oxidation of nickel-plated Ti 
was intensified the beginning, but the oxidation rate decreased sharply after 12) 
minutes; a 5-micron chromium coating on a copper-nickel underlayer protects Ti 
against gas corrosion at 7oo°c, A copper coating can be Successfully used as an 
underlayer for the subsequent deposition of Ni, Cr and other metals, 
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Figure 2 


Results of tests with chemically processed titanium after 30 minutes heating at 

240°, a) scaling of the coppe coating applied from an acid electrolyte on the 
et a ests oon Anaeeias eate cate RV eyeeua sew Gark film on titanium; 

aye Yb copper-plated from 

cyanide electrolyte on the 
3} dark film on titanium; 
jc - nickel-plated titanium 
(on copper from a. cyanide 
+ acid electrolyte); 4d. 
j chrome plated titanium on 
& copper-nickel underlayer 
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Figure 2 continued 
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: Figure 3: The effect of free cyanide con- 
tent in copper electrolyte on the cohesion 
strength of the coatings with titanium: -1- 
in a copper plating bath; 2 - after 30 
_minutes heating at 200°C, 


Ms 4. 6.810 12. WM 6 1, 
Content of free NaCN, g/l 


ed specimens with 


% of copper-plat- 
satisfactory co- 


There are 5 figures and 9 references: 6 Soviet, 2 English and 1 French, 


ASSOCIATIONS: Krasnoyarskiy institut tsvetnykh metallov (Krasnoyarsk Institute of 
Non-Ferrous Metals); Kafedra elektrokhimii i korrozii (Department 
of Electrochemistry and Corrosion) 


March 1, 1960 
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LAYNER, Vel. 
7 Waya to save nickel in protective and decorative finishing of 
metal. parts. Izv. vys. ucheDe Z2aVo; tevet. met. 4 no.6:92~ 
98 "61. (MIRA 14:12) 


1. Krasnoyarskiy institut tsvetnykh metallov, kafedra elektrokhinit 
4 korrozile 

(Nickel plating) 

(Metais-~Finishing) 
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a Electrolytic polishing of aluminum reflectors in alkaline, Vest, mash.41 
n0.3:39-42 Mr ‘61, (MIRA 1:3) 
. (Electrolytic polishing) 
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Bright nickel plating with equalizing additions, Vest, mash, 41 
no.6337=41 Je '61. (MIRA 14:6) 
(Nickel plating) 
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LAYNER, Vladimir I1'ich; ARKHANCEL'SKAYA, M.S., red. izd-va; 
- “ISLENT'YEVA, P.G., tekhn. red. 


{Purification of waste waters in metallurgy ]Voprosy obezvrezhi- 
| vaniia stochnykh vod v metallurgizdat, 1962. 65 p. 
= (MIRA 16:1) 
; (Metallurgical plants--Water supply) 
(Sewage—Purification) 
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AUTHORS : Layner, Vv, i, Professor, Doctor of Technical Sciences, 
Yelichko, “Yul Al, Engineer . 


TITLE: oliver plating of abuntniun 


: fp. 


PERICBICAL: ‘estnik mashinostroyeniya, ho, 9, 1062, 45 - 48 


TRET: fn experimental investigation on the silver plating of AL was joar- 
formed for the purpose of raising tne clectria conductivity of Al and to extend 
its use as an electric conducting material. Its poor electric conductivity in «ne 
to the formation of an oxide film on the Al surface and to the possibility sf cor- 
rosion, Various methods of silver plating wore tested. Best cohesion of tne sli- 
ver coating vith Al was obtained by silver plating zinc-plated Al in two prelinid- 
nary and one basic baths, Zine plating is carried out in a solution containing in 
@/l: ZnO GO - 45. NacN 50 - &0.NaOH 6G - @0.Na_S 3 - 5, &elatin 0.5 - 5: bath te:- 
perature 17 - 25°C; current density 1 amp/die? time > - 10 min.; thie:nes: of the 
coating 2 - “44, The first and second preliminary Ssilver-plating solutions 

tain AgCh 1 and 5.3, KCN 90 and 67.5 z/1 respectively; current density 1.5 
amp/ame ; temperature ?5 - iamoe time 10 - 12 see, The basic bath contatus 

ABCN 30, KCl 55.5, KON (free) *1.9,K,CO, 45; current density 0.5 amp/de? 

Card 1/2 ; ; 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7" 


"APPROVED FOR RELEASE: id leo tee EA RDESO: dedrecfubon abaktedereedca d 


+ cHORRAHRS AIT eS SETS eae ae So ee 


o —— B/122/62/ 0 JOO Gf Ahan 
Silver plating of aluminum AQDO6/AIG1 


shaken teh tees .,0 ? ee : 
temperature ™) = 27°C; current effieiency 99%, The thickness of the sllvers contin: 

e i. - paaee es yup yo: o "h) 7 
varies between $0 'for heavy duty and lyo- oo wr easy operations? comditi ous. ‘ 
Corrosion tests were perforsed in 2 eorrosion a” roof the laborsvaur n/ 
coating at the Moscow Plant imeni IT, A, Likhachey, It was found wnab anos t ove 
protection of silver-plated aluminum against corrosion is assured by insuletine; 

Rote cee ons oh t : qo SSE eee 
tne Al from the effect of the Siprouiding medium, i,@, the coating must he oars le 3 


oe 5 Pay 


Poreless coatings are obtained by applying -5 ho 56 i thick silver ‘oy 

silver layers on a 50 - & ++. thick copper under-ia yer. ae Cu layer ote 

an electrolyte of the ool Guine comosition: in a Cn ~ 42> Naor ye. ig 
NaCN (free) up to 3.8, Na nO, 3G = 0, KNac, HG. ia i - ee Batiy se | f 
38 - 40°C, PH 10,210.53 current intensity 2.5 amp/ame. for 2 minutes oni? ie 
amp/dm@ for 3 - 5 minutes. There are 3 figures and 1 a 


Card 2/2 * 


APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7" 


"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000928910005-7 


. elisa ea ca asa I aN TH BaD 
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AUTHORS: Layner, V. I-; Velichko, Yu. A. 
TITLE: Electrolytic deposition of heavy dense rhodium layers 


: SOURCE: Gosudarstvenny*y institut tsvetny*kh metallov. Sbornik 
a nauchny*kh trudov. Moscow, no. 35, 1963, 267-276 


TOPIC TAGS: rhodium electrolytic deposition, electroplating, rho- 
dium, rhodium plating 


ABSTRACT: The purpose of the research was to develop a technology 
for obtaining structurally satisfactory well-adhering rhodium coat~ . 
ings up to 50 microns thick, particularly for the electronic indus- 
try, since earlier techniques were confined to thicknesses not ex- 
ceeding 2 microns. Test results have shown that satisfactory rho- 
dium coatings are obtained in a wide range of current densities 

from sulfuric-acid electrolytes which contain no chlorine ions. The 
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attainable current density in rhodium electrolytes increases with 
the rhodium contents; the sulfuric acid concentration in the elec- 
trolytes can fluctuate over a wide range, 50--200 grams per liter 
and above. The yield of rhodium per unit current increases with the . 
rhodium content in the electrolyte and with increasing temperature, 
and decreases with increasing sulfuric acid concentration and current 
density. Dense rhodium coatings without cracks can be obtained 
only if selenic acid is present in the electrolyte in addition to 
- the main components (sulfuric acid and rhodium sulfate). The recom- 
mended electrolyte composition and conditions for dense rhodium : 
coatings of sufficient thickness is: 50--250 grams per liter of 
H,80,, 2~-4 grams per liter H,SeO4- 10--50 grams per liter of Rh, 
temperature 50--60°, current density up to 10A/dm?. 
9 figures and 1 table. 


Orig. art. has: 


ASSOCIATION: Gosudarstvenny*y institut tsvetny*kh metallov (State 
Institute of Nonferrous Metals) : 
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Electrochemical platings of light and refractory metals and 
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Some laws relating ... D226/D307 


conditions of electrolysis and concentration of the salts in the 
electrolyte. In the case of electrolysis from solutions of metallic 
complexes, the critical factor appears to be the concentration of H 
the complex former which affects the cathodic polarization of the i 
2 codeposited metals in a different manner, Examples of these systema / . 
are given. It is shown that the rates of deposition are largely a: 
dependent on changes of the zero~charge potential, (P), especially / : 
when the difference between fo 'S of the individual components is 
relatively large and if the delayed discharge theory of Frumkin 

is taken as valid. Thus during codeposition of 2 metals, displace- 
ment of the oof the alloy (on the cathode) towards more electro- 
negative values will lead to a retardation of the deposition of i 
the ion whose fo is relatively more positive. Deposition of the 
component possessing less positive Po is therefore favored. This 

is illustrated by several examples, and factors affecting eae are 

considered in brief. There are 9 figures. 


SUBMITTED: : October 3, 1961 
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Cathodic polarization during the electrolytic deposition of a leed-tin 
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Electrolytic bronzing of steel parts, Vest,mashinostr. 43 no.5: 
39-43 My '63, (MIRA 16:5) 
(Bronzing) 
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of pipe] Elektrokhimicheskai 
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’ increase linearly with the current density. Increasing the temperature, on the 
' other hand, considerably decreases the microhardness. For best results it is 
 pecommended to use an electrolyte with 280-300 g/liter Ni (S03NH)95 30 g/liter 
. HxB05 3 15 g/liter Nel; 3 m/liter "progress"; 2 g/liter paratolucne-sulfamide 
_and pH = 4.5. The electrolysis range should be within 00 temperature and 5 
 amp/am?. Grig. art. has: 8 figures and 2 tables. 
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AGG NR: AP5022658 SOURCE CODE: uR/0365/65/001/005/os11/os, | 


y “AUTHOR ¢ Kozlova, ‘a, V.3 Layner, v, Ee : 44 
| ORG: dpscow Institute of Steel and Alloys (Moskovakiy institut stald 4 splavov) 
TITLE: _ Eleotro-deposition of the pla ~ . 
: aTeeeecies macs cP p. 7 thodium lloy from a salt-acid 


SOURCE: Zashchita metallov, v. 1, no. 5, 1965, 511-514 


TOPIC TAGS: copper, platinum base allo | 
Y, rhodium c in 
vesistant material, heat resistance, hardness m ane seat neces 


a) v 
eee prpstinum-rhodium oy has a higher chemical and heat resistance than 
Sk platinum, but metal oys with satisfactory properties can be produced 
: ie Peat a concentration of 'rhodium S 10%. The experiments were made on the 
ps rodeposition of an alloy from an electrolyte containing various amounts of 
oroplatinous acid, rhodium chloride, and hydrochloric acid. The Pt:Rh ratios 
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thin rhenium layers can be electrolytically deposited on molybdenum. 717 
Numerous attempts to deposit heavier layers in one step without inter 
“mediate annealing failed. It ig believed that. the low oyervoltage of 

; hydrogen on rhenium leads to the absorption of hydrogen, hich in turn !-. 

*  @auses neackinglef rhenium deposits whenever their thickness exceeds ‘ - 

2. Due to cracks in the ghenium deposits, they loosen from the molyb= 

denum base, Rhenium layerd °6—-8 » thick are at present obtained under 

production conditions by gradual build up, with each layer, 1-2 u thick, 
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Ry uaa eatea ‘after deposition at 800—-1000C for 15—-60 min in a peorective: 


hydrogen atmosphere. Experiments with the deposition of rhenium-chromium 
alloy revealed that chromium reduces the lattice parameters of rhenium, 
forms a substitutional. solid solution with rhenium, and increases the ; 
--dislocation density, Crystals of chromium-rhenium alloy deposits have. 

- amore regular shape and are Larger than those of rhenium deposits. 

No cracks were observed in alloy deposits up to 10 » thick. MWowever, 
‘these deposits adhere tightly only to copper. or nickel, and not to 
Bolybdenuas Orig. art. has: 4 £igures and ra tables, [ND] 
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z ay (Heat-resistant coatings); trudy seminara, Leningrad, lzd-vo Nauka, 1965, 100-107 


TOPIC Tacs; molybdenum, tungsten, Oxidation, molybdenum Oxidation, tungsten 
oxidation, oxidation inhibition, chromium plating, nickel Plating, oxidation resistart 
i coating, chromium nickel coating 


| J and a voltage of 15—29 v. 
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-| Strong adhesion of nickel to ‘pete eas achteved by activation of the chromium coating in 
- 50% HC1 for 10—20 sec at room temperature. Nickel coating was deposited in two 
stages. The first coating, 4—5 ym thick, was deposited in an electrolyte containing 
250 g/1 NiCl, and HCl to the pH = 1, at room temperature and a current density of 
2.5 amp/dm?. The main nickel coating, 60—400 wm thick, was deposited in a standard 
Sulfuric acid electrolyte with a pH of 5.5 at 45C and a current density of 2.5 amp/dm, 
A nickel mating 180 ym thick protects molybdenum from oxidation at 900C for 300 hr. 
Diffusion of molybdenum into! nickel’ £oat ing can be appreciably delayed by plating a 
20—40 um thick layer of silver or gold‘gn the chromium substrate, followed by 

_ Chromium and nickel plating to a thickness/of 30 and 60 um, respectively. Orig. 
art. has: 5 figures. : ¥: {HS} 
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| are determined by the plasma, the metal surfaces can be remote from regions with 
*; large’ field strengths or eliminated altogether, which permits a significant in- 
j,crease in the permissible voltages of the accelerating flelds and a substantial de-/ 
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crease in the high-frequency energy losses, i 
the electromagnetic energy in the radial dire | 
accelerated particles are moving. 

netic energy flux de 

‘large, the 


f° 


‘ 


‘consideration, 
imethods of acce The theory 

' jdeveloped up to the present time of t 0 beams end plasma has 
haa eesentially a linear theory, of V. D. Shapiro end Y, 
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le Shevchenko at this institute for the case 
‘nonlinear theory has been created which permi 
jteraction of an initially nonmodulated beam 
from the initial stage to saturation. 

energy of ordered motion (75% of its In 
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of beams of not very large density, @ ! 
ts one to trace the process of In- 

and mono-enargetic beam with a plasma 
As is shown, a large part of the beam's 
itial energy) ia lost by the beam as a re- 


‘sult of collective interactions with the plasma. Thus the energy expended upon 


'exeitation of oscillations amounts to 3 


0%; upon increasing the thermal energy of 


,the plasma, to 30%; and upon increasing the thermal energy of beam, to 15%. The 
, experimental investigations of this interaction were carried out by I. F. Kharchen-— 


ko and A. K, Berezin and their respective co-workers, 
‘ment with the theory of H. f. Gorbatenko, 

j ried out further theoretical and experiment 
| @lectromagnetic wave propagation in plasma 
jsources. The experimantal studies, by 0. G 


Their results are in agree- 


The mentioned institute has also care 
al investigations on the problems of 
waveguides excited by high-frequency wall 
» Zagorodnov, et al., showed that the re- 


, Suite agree well with theory under conditions of insignificant nonlinear.effects. 


[Current experinente are concerned with highly- 
‘1012, orig. art. has: 4 figures, 1 table. 
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